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1.0 DECLARATI ON OF THE RECORD OF DECI SI ON
1.1 SI TE NAME AND LOCATI ON

J-Field Soil Operable Unit (SQU), J-Field, Edgewood Area, Aberdeen Proving G ound (APG. Maryl and.
This Operable Unit (QU) consists of two nain burn pits (the Northern Main Burn Pit and Southern Main Pit). It
al so includes the Pushout Area, which consists of the Oethyl-S-(2-iisopropyl am noacetyl ) net hyl
phosphonot hiolate (VX) Burn Pit, the Mustard Burn Pit, and the Liquid Snoke D sposal Pit.

1.2 STATEMENT COF BASI S AND PURPCSE

This Record of Decision (ROD) document presents the selected renedial actions to reduce the risk posed
by contam nated surface soils fromthe J-Field SOU | ocated at J-Field, APG Maryland. The renedial actions
wer e devel oped in accordance with the Conprehensive Environnmental Response. Conpensation, and Liability Act
(CERCLA) of 1980, as anmended by the Superfund Amendments and Reaut horization Act (SARA) OF 1986 and to the
extent practicable the National G| and Hazardous Substances Pol |l ution Contingency Plan (NCP). This decision
is based on the adm nistrative record for this site. Docunments contained in the adm nistrative record are
identified in Section 2.2.2.

The U S. Environnental Protection Agency (USEPA) and the Maryl and Departnent of Environnment (MDE)
concur on the sel ected renedy.

1.3 ASSESSMENT OF THE SI TE

Actual or potential rel eases of hazardous substance fromthis site if not addressed by inplenenting
the response actions selected in this ROD nay present an imminent and substantial endangernent to public
health, welfare or the environnent.

1.4 DESCRI PTI ON COF THE SELECTED REMEDI ES

The remedi ation of the J-Field SQU is part of a conprehensive environnent investigation and cl ean-up
action currently being perfornmed at APG under the CERCLA program APGis divided into 13 study areas which
enconpass potential sources of contamnation. The J-Field Study Area is conprised of 2 QUs, one of which is
the soil contamnation at the J-Field SOQU.  The renumining areas of concern at J-Field are included as part of
the other QU, which is being addressed as a separate action. This decision docunent addresses the actions to
be taken toward remedi ating the principal threats provided by high |l evels of arsenic, |ead, and PCBs at the
J-Field SQU. (1) the renoval of isolated hot spots of contamination fromthe SQU foll owed by (2) the
construction of a Protective Soil Blanket (PSB) over the J-Field SOU. The major conponents of the sel ected
remedy will include:

1 Unexpl oded Ordnance (UXO cl earance:

L Site preparation and vegetative cl earance:

Excavation of isolated areas of arsenic, |lead and PCB contam nation fromthe Northern
and Southern Main Burn Pits and |l ead fromthe Pushout Area, is described below. The
contanmi nated soil will be transported off-site for treatment and di sposal:

Pl acenent of a layer of perneable geotextile fabric over the entire surface of the J-Field
SQU to separate the unexcavated soil fromclean soil:

The addition of a mninumtwo feet thick PSB of clean soil to the J-Field SQU. Were
needed, additional soil will be added to rai se topography above the 100 year flood plain
| evel .

Pl acement of shoreline protection along the Chesapeake Bay side of J-Field to prevent
erosion of the J-Field SO,

Repairs of any road danage that nmay occur during the renediation effort: and

Institution of a |ong-term performance nonitoring programwhich will be done as part of
the first renediation:

1.5 STATUTCORY DETERM NATI ONS

The selected renmedy is protective of human health and the environnment conplies with federal and state
requirenents that are legally applicable or rel evant and appropriate to the renedial action and is



cost-effective. The renedy utilizes pernmanent solutions and currently avail abl e technol ogi es to the naxi mum
extent practicable. The limted excavation placenent of a PSB and off-site transport and di sposal reduces
the risks associated with the contam nants by renoving, treating or disposing of themas necessary. The
statutory preference for treatnent or resource recovery is satisfied by using the selected remedy because the
principal elenment of the remedial technology is to reduce pernmanently and significantly the toxicity,

nmobi lity or volunme of hazardous substances at the J-Field SQOU.
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2.0 DECI SI ON SUMVARY
2.1 SI TE NAME, LOCATI ON, AND DESCRI PTI ON

APG is a 72,500-acre Arny installation |ocated in southeastern Baltinore County and southern Harford
County, Maryland, on the western shore of the upper Chesapeake Bay (Figure 1). The installation is bordered
to the east and south by the Chesapeake Bay; to the west by Qunpowder Falls State Park the G ane Power Plant
and residential areas: and to the north by the towns of Edgewood, Magnolia, Perryman, and Aberdeen. APGis
divided into two areas by the Bush River: the Edgewood Area lies to the west of the river and the Aberdeen
Area lies to the east. The Edgewood Area is listed on the National Priorities List (NPL). The NPL is
USEPA' s |ist of hazardous substance sites in the United States that are priorities for |ong-termrenedial
eval uation and response.

The approxi mately 460-acre J-Field Study Area, in the Eastern coastal plain adjacent to the Chesapeake
Bay, is located at the southern end of the GQunpowder Neck peninsula in the Edgewood Area (Figure 2). J-Field
is bordered to the north by another study area designated as O her Edgewood Areas that includes the other
range fields. J-Field is bordered on three sides by tidal estuaries: Qunpowder
River to the west, Chesapeake Bay to the south and Bush River to the east. Each of the three estuaries
recei ve surface runoff and groundwater discharge fromthe J-Field area. Both the Qunpowder River and the
Bush River drain into the Chesapeake Bay.

The site is underlain by more than 100 ft of Quaternary sedinents of fluvial and estuarine origins
and other ol der geologic formations. The terrain at J-Field is nearly flat, with a maximnumrelief of about
ten feet. Marsh areas are common throughout J-Field. The groundwater table in the surficial aquifer is
shal l ow usual 'y | ess than seven feet bel ow the ground surface. The groundwater is recharged through
precipitation near uplands and is discharged to the surroundi ng | ow ands.

The majority of J-Field is forested. The |Iow and areas support the devel opnent of extensive tidal
mar shes and pal ustrine wetlands. The narshes are domi nated by common reed and cattail. Drier upland
areas support occasional stands of yellow poplar or nixed deci duous hardwoods. The western portion
of J-Field along the Gunpowder R ver consists of old open field areas doninated by up grasses.

The J-Field Study Area includes the Northern and Southern Main Burn Pit and Pushout Area, the R ot
Control Burn Pit, the Robins Point Denmolition Ground, the Robins Point Tower Site, the South Beach Trench,
the South Beach Denolition Gound, the Prototype Building, the Wite Phosphorous Burn Pits, and several
smal l er test areas (designated as site XI, Area A, Area B, Area C, Area D, the Ruins Site, and several
craters). Al though all of these were included in the Remedial Investigation (R) this decision docunent
focuses solely on the J-Field SQU, which includes the Northern and Sout hern Main Burn Pits and Pushout Area.

2.2 SI TE H STORY AND ENFORCEMENT ACTI VI TI ES
2.2.1 Hstory of J-Field Soil Qperable Unit

During Wrld War 11, J-Field was used to test high expl osives and chem cal nunitions. J-Field was
al so used for the thermal and chenical decontam nati on of chemical munitions. Chenical agents, chem cal
wast es, and hi gh expl osives were burned or "open detonated" in the pits at J-Field. This Operable Unit
consists of two main burn pits (the Northern Main Burn Pit and Southern Main Burn Pit). It also includes the
Pushout Area which consists of the VX Burn Pit, the Mustard Burn Pit and the Liquid Snoke D sposal Pit
(Figure 2).
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The pits were used extensively between the late 1940s and 1960s and to a | esser extent throughout the
1970s. The Northern and Southern Main Pits are each approxi mately 300 feet long with a total area of about
4,500 square feet. H gh explosive-filled nunitions, nerve agents, nustard, |iquid snoke, chlorinated
sol vents, and wastes were di sposed in these pits between 1940 and 1980. H gh explosive-filled nmunitions were
al so "open burned" or detonated here during this time. Three snaller pits include the Mustard Burn Pit



(approximately 100 feet long), a small Liquid Snmoke D sposal Pit Area, have been buried. These pits were
used in the same manner to di spose of VX, Mistard (dichlorodiethyl sulfide), and the primary conponents of
l'iquid snoke: titaniumtetrachloride and sul fur trioxide/chlorosul fonic acid.

Open burning initially involved placing three to four feet of wood dunnage in a pit. The materials
to be burned were then placed on top of the dunnage. Fuel oil was added, and the material was ignited.
Scrap netal itens were renoved and reburned in the sane manner. The depths of the pits were naintai ned by
pushi ng burned soil and ash out of the burn areas toward the adjacent marsh in an area that is collectively
referred to as the Pushout Area. The Pushout Area occupies about 67,000 square feet and extends nore than
100 feet into the marsh.

2.2.2 Enforcenent Activities

The U.S. Arny Toxi c and Hazardous Materials Agency (renamed the U S. Arny Environnental Center (USAEQC)
reported that contamination at J-Field was first detected during an environnmental survey of the Edgewood Area
conducted in 1977 and 1978. Subsequent to this study, 11 groundwater nonitoring wells were installed at
J-Field to determ ned the extent of contamination. Contam nation was al so detected during a nunitions
di sposal survey conducted in 1983 (Princeton Aqua Sci ence, 1984). Princeton Aqua Science installed and
sanpl ed nine additional wells and collected and anal yzed surface and subsurface conposite soil sanples.

In 1986, the USEPA issued a Resource Conservation and Recovery Act (RCRA) Permt (MD3-21-002-1355)
requiring a base-wi de RCRA Facility assessnent (RFA) and a hydrogeol ogi c assessnent at J-Field. The U S
Geol ogi cal Survey (USGS) conducted a two phased hydrogeol ogi c assessnment which included soil gas
investigations and the installation of several wells. A groundwater flow nodel of the J Field area was
devel oped based on the hydrogeol ogi c assessnent. G oundwater and surface water nonitoring prograns were
initiated, and sanples continue to be collected as part of that nonitoring program The results of the USGS
study are available in the adm nistrative record.

2.2.2.1 Resource Conservation and Recovery Act Facility Assessnent. |n 1989, the U S Arny
Envi ronnent al Hygi ene Agency (renamed U.S. Arny Center for Health Promoti on and Preventive Medicine
(USACHPPM ) conducted a RFA that addressed the entire Edgewood Area, including J-Field. The RFA recommended
that a nunber of sites within the J-Field study be designated as RCRA solid Waste Managenent Units (SWW)
requiring further investigation and possible renedi ation.

The assessnent of the J-Field SQU resulted in a recomrendati on that an additional investigation
be conducted with a prinmary focus on marsh sedi ments and surface water adjacent to the J-Field SQU and a
secondary focus on the shallow surficial aquifer.

2.2.2.2 Remedi al Investigation/Feasibility Study. The entire Edgewood Area was designated as an NPL
Site on February 21, 1990. This resulted in the requirement for a Remedial |nvestigation/Feasibility Study
(RI/FS) for the entire Edgewood Area, pursuant to Modification 2 of the RCRA Permit and a March 1990 Federal
Facility Agreenment (FFA) between USEPA Region |1l and the U S. Departnent of the Arny. The current
environnental study at J-Field is being conducted under the FFA, which incorporates both RCRA and CERCLA
requi renents.

The J-Field R, conpleted in 1996, entailed the investigation of 15 areas features of J-Field,
including the J-Field SQU. The conclusion nade fromthe R was that the nain sources of contam nation at
J-Field included former toxic burn pits, the denolition grounds, and the suspect burn areas. The primary
contam nants were identified as heavy netals, petroleumrel ated conpounds, ad chlorinated net hanes, ethanes,
and ethenes. Pesticides and PCBs were al so present at the J-Field SQU  The contam nants present are the
direct result of disposal, open burning, pushout, and open detonation activities that occurred at J-Field.

2.3 H GHLI GHTS CF COWUNI TY PARTI CI PATI ON

The Focused Feasibility Study (FFA) and Proposed Plan for J-Field were released to the public on July
10, 1996, initiating a 45-day comrent period, which was extended by 14 days. The docunents constituting the
adm nistrative record for J-Field were nade available to the public at the follow ng
| ocations:

L Harford County Public Library, Aberdeen and Edgewood Branches;
! Bal ti more County Departmnent of Environnental Protection, Towson, Mryland; and
1 M1 ler Library at Washi ngton Col | ege, Chestertowne, Maryl and:

The notice of availability of the Proposed Plan was published in the several |ocal newspapers in



Harford, Baltinore, Kent, and Cecil Counties. A public neeting was held at the Edgewood Seni or Center in
Edgewood, Maryl and on August 12, 1996 to informthe public of the preferred alternative and to seek public
comrents. At this nmeeting, representatives from APG USEPA, and MDE answered questions about conditions at
the site and the renmedial alternatives under consideration. Responses to the comrents received during this
45-day period are included in the Responsiveness Sunmary appended to this ROD.

2.4 SCOPE AND RCLE OF THE J-FI ELD SO L OPERABLE UNI T

The interimaction at the J-Field SQU represents one conponent of a conprehensive environnental
investigation and clean-up action currently being performed at APGto conply with CERCLA requirenents. This
ROD addresses the soil contamination found in the J-Field SQU. This area poses a potential risk to human
health and the environment resulting fromelevated |l evels of netals and PCBs detected in the soil. The
Li qui d Snoke Disposal Pit, Southwestern Suspect Burn Area, Storage Area and the H gh Expl osive Denolition
G ound do not pose a risk to human health or the environment. The purpose of this action is to reduce the
ri sk associated with the J-Field SQU by isolating or renoving the contam nants.

2.5 SUMVARY COF SI TE CHARACTERI STI CS

Contanmi nation detected in the soil at the J-Field SQU is sumrari zed bel ow by main site features
(see Figure 3):

1 Northern Main Burn Pit: The prinmary contam nants detected at and underlying the
Northern Main Burn Pit are heavy netals and PCBs. The western portion of the Northern
Main Burn Pit has higher concentrations of |lead than the eastern portion. Wile heavy
netals and petroleumrel ated products as well as low |l evels of chlorinated sol vents.

pht hal ates, PCBs, and pesticides were detected in the upper ten feet of soil in the
western portion of the Northern Main Burn Pit, the najority of contamination was in the
upper two feet of surface soil. O the contam nants present, only nmetals were found in

significant concentrations to pose a potential risk human health and the environnent.
Heavy nmetals were detected in soils belowten feet, and |ow | evels of metals and PCBs
were detected in the eastern portion of the Northern Main Burn Pit, but neither presents
a neasurabl e ri sk.
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1 Southern Main Burn Pit: Elevated |levels of PCBs and Vol atile O gani ¢ Conpounds
(VCCs) (chlorinated ethanes and ethyl enes) were detected in the eastern portion of the
Southern Main Burn Pit. VOC concentrations increased with depth. Semvolatile Organic
Conmpounds (SVOC) were also found in the upper two feet of soil. The concentration of
heavy netals detected in the Southern Main Burn Pit is |lower than that of the Northern
Main Burn Pit; arsenic, cadm um copper, lead, and zinc were detected in surface soils.
The Primary chem cal of potential concern (COPC), and the only one for which
remedi ation is necessary, in the Southern Main Burn Pit are PCBs detected in the upper
four feet of soil in a localized area.

Pushout Area: The upper four feet of soil in the Pushout Area exhibit some heavy netal
contami nation, with the highest concentrations in the eastern portion. Contam nation type
and | evel vary throughout the area and are likely related to the ambunt and content of the
pushout material in any given area. Toxicity Characteristic Leaching Procedure (TCLP)
anal yses indicate that the pushout area is considered hazardous with respect to | ead,

with levels above 8% in some areas. Chlorinated nethanes, ethanes and ethyl enes,

petrol eumrel ated conpounds, PCBs, and pesticides were present in surface soils, but

no expl osives were detected. Lead is the only contam nant that requires excavation in'

t he Pushout Area.

VX Burn Pit: The VX Burn Pit within the Pushout Area, now filled, has noderately el evated

|l evel s of heavy netals in the upper two feet of soil. Low levels of chlorinated ethanes and
et henes, petrol eumrel ated conpounds, pesticides, dioxins and furans, 1,4-dithiane (a

nust ard degradati on product), and phthal ates al so were detected. Total Petrol eum
Hydrocarbons (TPH) were detected in the deeper soil.

Mustard Burn Pit: The soil borings were drilled adjacent to the Mustard Burn Pit due to
the presence of metallic hits in the pit during the UXO netal lic clearance survey. Heavy
netals were found in the upper two feet of soil, including elevated |evels of arsenic, |ead,
and zinc. Low levels of chlorinated ethanes and ethenes were detected in surface and



subsurface sanples. Very low |levels of petroleumrel ated conpounds al so were detected
in surface soil.

Li qui d Snoke Disposal Pit: Titaniumchloride, a major conponent of |iquid snoke was
detected inside the pit during x-ray fluorescence field measurenents. El evated |evels of
heavy netals were found in a soil sanple.

Table 1 provides a listing of COPCs detected in soil collected fromthe Northern and Southern Main
Burn Pits and Pushout Area with a conparison to human health RBCs and regi onal background. For conparison,
human health RBCs are shown in Table 1 for each COPC. Ecological COPCs are indicated with and asteri sk.
Thi s deci si on docunent addresses the renedial actions associated with the J-Field SQU, however, any
associ ated groundwater, surface water and sediment contam nation will be addressed in the RI/FS for the
remai ning J-Field areas.

2.6 SUMVARY OF SI TE Rl SKS
2.6.1 Hunan Health R sks

A Human Health Baseline R sk Assessment (RA) was conpleted as part of the Rl for the J-Field SQU to
characterize the current and potential future risks associated with site-related chenmicals in ground water,

soil, sediment, and surface water. As noted above, however, only risks associated with exposures to
chemcals in soil are discussed in this docunent.



TABLE 1

CHEM CALS OF POTENTI AL CONCERN DETECTED I N
SO L SAMPLES COLLECTED FROM THE J-FIELD SO L CPERABLE UNI T

Maxi mum Det ect ed Ri sk- Based
Conpound Concentrati on* Concentrati onb Backgr ound (ng/kg)
(no/ kg) (no/ kg)
Vol ati |l e organi c compounds
Acet one* 0.02 200, 000 ND
Benzene* 0.1 200 ND
Car bon di sul fide* 0. 040 200, 000 ND
Chl or obenzene 0.1 41, 000 ND
Chl orof orm 0. 05 940 ND
1,1 D chl oroet hyl ene* 0.10 9.5 ND
trans-1, 2 Di choroet hyl ene 0.17 18, 000 ND
Met hyl et hyl ketone 0.014 1, 000, 000 ND
Met hyl ene chl ori de 0.10 760 ND
Tet r achl or oet hane* 2.5 29 ND
Tetrachl or o- et hyl ene 1.0 110 ND
Tol uene 0. 05 410, 000 ND
Tri chl or oet hyl ene* 2.8 520 ND
Xyl enes* 0.05 1, 000, 000 ND
Sem vol atil e organi ¢ conpounds
Benzo(b) f | uor ant hene* 0. 66 7.8 0.035 - 0.35
Benzo(k) f | uor ant hene* 0.51 78 0.036 - 0.140
Bi s(2- chl or oet hyl ) et her * 0.05 5.2 ND
Di et hyl phthal at e* 0. 145 1, 000, 000 0.041 - 0.072
Fl uor ene* 0. 068 82, 000 0.033 - 3.2
Hexachor obenzene* 2. 17 3.6 ND
Hexachl or oet hane* 0.59 410 ND
2- Met hyl napht hal ene* 0.23 NAc ND
2- Met hyl phenol * 0. 69 100, 000 ND
4- Met hyl phenol * 0. 715 10, 000 ND
N- N t r osodi phenyl ani ne* 0.8 1, 200 ND
Phenol * 0.43 1, 000, 000 ND
Pyrene 0. 652 61, 000 0.038 - 0.620
2,4,6-Trichloroaniline* 7.9 170 ND

Expl osi ves

Ni trogl ycerin* 15.3 NA ND



TABLE 1 (conti nued)

CHEM CALS OF POTENTI AL CONCERN DETECTED I N
SO L SAMPLES COLLECTED FROM THE J-FIELD SO L CPERABLE UNI T

Maxi mum Det ect ed Ri sk- Based
Conpound Concentrati on* Concentrati onb Backgr ound (ng/kg)
(no/ kg) (no/ kg)
I norganic materials
Al um nunt 22,600 1, 000, 000 2,630 - 16,900
Ant i nony* 501 820 ND
Arseni c* 1, 440 3.8 1.1 - 3.7
Bar i unt 1, 580 140, 000 9.8 - 202
Beryl | unt 0.98 1.3 0.62 - 1.1
Cadm um 50 1, 000 0.86 - 1.4
Cal cuim 36, 000 -e 71 - 1,980
Chr om unt 878 10, 000 5.3 - 69
Cobal t * 11 120, 000 1.5 - 26
Copper * 4,320 82, 000 3.0 - 33
Cyani de* 66 41, 000 ND
I ron* 154, 000 610, 000 3.190 - 23.5000
Lead* 94, 200 5.5 - 294
Magnesi unt 3, 880 - 63 - 3,920
Maganese 633 10, 000 4.95 - 1140
Mer cur y* 22 610 0. 07
Mol ybdenum 6.9 10, 000 ND
N ckel * 76 41, 000 2.7 - 24
Pot assi unt 1, 460 -e 96 - 1700
Sel eni unt 2.8 10, 000 0.44 - 0.50
Silver* 42 10, 000 ND
Sodi um 521 -e 366 - 658
Thal I'i um 7.9 160e ND
Vanadi unt 167 14, 000 11 - 59
Zinc 84, 485 610, 000 4.9 - 242
a Maxi mum det ect ed concentrations for surface soil sanples (O 2 ft in depth). These val ues were taken

fromtable G 13 of the Renedi al

I nvesti gati on.

b EPA (1995), industrial soil.

c NA = not avail abl e

d Ri sk-based concentrations for PCB isomers are based Aroclor nixtures.

e Ri sk-based concentrations for these conpounds are not available due to low toxicity.

f This level is considered to be a reasonable | evel with which to deternine whether a potential exists
for adverse effects to industrial workers due to | ead exposures.

g A risk-based concentration was not available for the class of thallium conpounds, so the value for
thalliumsul fate as used instead.

* Ecol ogi cal Chemicals of Potential Concern

ND Not Detected



The Human Heal th RA eval uated contam nant concentrations detected in the sanples collected during the
R, the toxicity of these contam nants, and the possible human exposure to these contam nants. Based on this
information, conservative estimates of risk were determ ned foll owi ng USEPA gui dance to ensure that potential
health effects were not underestimated. The Hunman Heal th RA consisted of contam nant identification
exposure assessnent, toxicity assessnent, and risk characterization. These RA steps are summari zed bel ow.

COPCs were selected for soil in the J-Field SQU, and Table 2 sunmari zes the COPCs sel ected for each
pit. Contam nant identification consisted of several screening procedures to select COPCs for quantitative
eval uation. COPCs were selected for use in the RA based on an eval uation of the data, a conparison of
nmaxi mum site concentrati ons to USEPA Region Il Risk-Based Concentrations (RBCs), and for inorganics, a
statistical conparison of site and reference concentrations. As shown in Table 2, only inorganic chemcals
were selected as COPCs in soil at the J-Field SQOU

The obj ective of the exposure assessment is to estinmate the type and nagnitude of potential exposures
to the COPCs that are present at or migrating fromthe site. Under the current |and use scenario, exposure
pat hways eval uated i nclude incidental ingestion and dernal absorption of chemcals in surface soil by a
derolition worker. The future uses of the J-Field SOU that were considered include mlitary and industria
uses. Exposure pathways eval uated for the future | and use scenario include incidental ingestion and dernal
absorption of chemcals in surface soil by an industrial worker and a trespasser. The RA addressed the
exposure pathways fromall media although this decision document focuses on the risks associated with
exposures to surface soil at the J-Field SQU. The risks associated with exposures to surface water and
sedinent will be addressed in the RI/FS for the renaining areas of concern at J-Field

The purpose of the toxicity assessnent is to assess the toxicological hazards of COPCs as a function
of the anticipated routes of exposure. Quantitative indices of toxicity include cancer slope factors (CSFs)
for chemcals exhibiting carcinogenic effects and reference doses (RfDs) for chem cals exhibiting
noncar ci nogeni ¢ effects. USEPA devel oped CSFs using conservative assunptions for estinating excess lifetine
cancer risks associated with exposure to potentially carcinogenic chemcals. CSFs, which are
expressed in terns of reciprocal dose (mlligram per kilogramper day)-1 or ([ng/kg]-1), are multiplied
by the estimated intake of a potential carcinogen, in mlligrans/kilogramday (ng/kg-day) to provide an
upper - bound estinmate of the excess lifetime cancer risk associated with exposure at that intake |evel

The RfDs have been devel oped by USEPA to indicate the potential for adverse health effects from
exposure to chenical s exhibiting noncarcinogenic effects. RfDs, expressed in units of ng/kg-day, are
estinmates of daily exposure |evels for humans, including sensitive individuals, that are likely to be without
an appreciable risk of deleterious effects during a lifetime. RfDs incorporate uncertainty factors that help
ensure that the RIDs will not underestinate the potential for adverse noncarcinogenic effects. Estinated
intakes of chenicals fromenvironnental nmedia in units of my/kg-day can be conpared to the RFD to determ ne
whet her adver se noncar ci nogeni c effects coul d occur.

The purpose of the risk characterization is to relate exposure estinmates to toxicity data in order
to estinmate potential excess lifetime cancer risks for carcinogens or the potential for adverse effects for
noncar ci nogens. Excess lifetime cancer risk which are determ ned by nmultiplying the intake |evel by the CSF
are probabilities that are generally expressed in scientific notation (e.g., 1x10-6 or 1E-06). An excess
lifetine cancer risk of 1x10-6 indicates the probability that an individual has a one in 1 nmillion chance of
devel oping cancer as a result of site-related exposure to a carcinogen over a 70-year |lifetine under the
speci fi ed exposure conditions. USEPA s acceptable risk range for cancer is 1x10-4 to 1x10-6, mneaning there
is one additional chance in 10,000 (1x10-4) to one additional chance in one mllion (1x10-6) that a person
wi Il devel op cancer

Noncar ci nogeni ¢ effects are expressed as the hazard quotient (HQ, which is the ratio of the estinated
intake of the noncarcinogen to its respective RFD. The hazard index (H') can be generated by
adding the HQ for all contamnants within a medium and provides a useful reference point for gauging the
potential for adverse effects associated wi th noncarcinogenic chenmicals within a single medium An H of
| ess than one indicates that the human population is not likely to experience adverse health effects.



TABLE 2
SUMMARY OF THE HUVAN CHEM CALS OF POTENTI AL CONCERN
AT THE J-FI ELD SO L OPERABLE UNI T

Conmpound Surface Soil
North BP  South BP VX BP Mustard BP  Push- CQut

I nor gani cs:

Ant i mony - - - - X

Arsenic X X X X X

Lead X X X X X

Zi nc - - - - X
X Sel ection as a chem cal of potential concern.

- Chem cal was either not detected or was present at concentrations below its respective RBC



Table 3 and the foll owi ng di scussion summari ze risks associated with exposure to surface soi
that were presented in the RA

2.6.1.1 Current Land Use. The J-Field Study Area is located in the Edgewood restricted area
of APG Access to the restricted is strictly controlled and a wide variety of physical security measures are
in place to prevent unauthorized personnel fromentering the area

Under current |and use conditions, risks due to ingestion and dernal absorption of chenmicals in
surface soil were sumed for denolition workers. The cunul ative risk due to ingestion and der nal
exposures was within the USEPA risk range of 1x10-6 to 1x10-4, while the cumul ative hazard i ndex was
bel ow one. Therefore the risk, associated with the current |and-use scenario falls within the acceptable
range as defined by USEPA, and adverse effects associated with noncarci nogeni ¢ chem cal s woul d not
be likely to occur.

2.6.1.2 Future Land Use. Under future |and use conditions, risk were calculated for industria
workers and trespassers. The risks for an industrial worker due to incidental ingestion and dernal
absorption of chemcals in surface soil was 3x10-4(3 in 10,000), which exceeded USEPA's target risk
range of 1x10-6 to 1x10-4, while the total hazard index was slightly greater than one (1.4). The
carci nogeni ¢ risk and hazard index were prinarily driven by dernal exposures to arsenic in the Northern
Main Burn Pit soil. In order to interpret these risks, several uncertainties should be addressed. There are
uncertainties associated with the arsenic toxicity criterion (as discussed in the Uncertainties Section of
the human health RA), with the dermal pathway nodel, with the fact that only one sanple was collected from
this source area and with the fact that this scenario assunmes that future workers would work at the J-Field
SQU on a regul ar basis.

The total excess lifetine cancer risk for a trespasser due to incidental ingestion and dernal
absorption of chemcals in surface soil was 1x10-4, which is at the high end of USEPA s risk range for
health protectiveness at Superfund sites. The total hazard index for trespassers was |ess than one.

i ndi cating that adverse noncarcinogenic effects would not be likely to occur as a result of exposures via
contact with chemicals in surface soil. The carcinogenic risk was primarily driven by exposures to arsenic
in the Northern Main Burn Pit surface soil. It should be noted that the risk and hazard indices estinated
for the trespasser are associated with the same uncertainties as |listed above exposures and

in assumng that the sane trespassers woul d actually be present at the J-Field SQU on a regul ar basis

for 30 years.

2.6.1.3 Exposures to Lead. Lead was detected with maxi mum concentrati ons exceedi ng the
industrial soil screening concentration of 1,000 ng/kg in the Northern Main Burn Pit, the Mistard Burn
Pit, and the Pushout Area. The industrial screening concentration of 1,000 ng/kg is a reasonable |eve
used to determine the potential for adverse effects to industrial workers. The area with the highest |ead
concentrations and the greatest frequency of elevated | ead detections was the Pushout Area. It is not
likely that workers would actually frequent the J-Field SOU on a regul ar basis and trespassers are not
likely to be adversely affected due to their assuned limted frequency of exposure at the J-Field SQU.

2.6.2 Environnent R sks

The Ecol ogi cal RA was conducted in three phases. Phase 1 included: 1) qualitative and
quantitative boitic surveys; 2) toxicity testing of soil, sedinent, surface water, and groundwater; and 3)
identification of ecological COPCs based on R data. Phase 2 included: 1) additional toxicity testing; 2)
surveys of biologically nediated soil processes; and 3) residue anal yses of biological tissue. Contam nant
upt ake nodel s, devel oped in Phase 2 and refined in Phase 3, were used to predict contam nant doses to high
| evel ecological receptors. The results of Phase 1 and Phase 2 were used in Phase 3 to evaluate the risk to
ecol ogi cal receptors. Phase 3 integrated the risk estinates derived fromthe uptake nodeling results with
the results of the exposure and effects assessnments to characterize ecological risk at the J-Field SQOU.



TABLE 3

SUMVARY OF PATHWAY SPECI FI C AND
CUMULATI VE RI SKS ASSCCI ATED W TH HUVAN HEALTH
EXPOSURES AT THE J-FI ELD SO L OPERABLE UNI T

Non- Cancer
Recept or / Pat hway Cancer Risk Hazard | ndex

Qurrent Land-Use Conditions
Denol i tion Wrker
Soi | Ingestion 2x10-5 1x10-1
Der mal Absorption 3x10-5 2x10-1
Cunul ati ve R sk 5x10-5 3x10-1

Future Land-Use Conditions

I ndustrial Wrker
Soi | Ingestion 8x10-5 5x10-1
Der mal Absorption 2x10-4 9x10-1
Cumul ati ve Risk 3x10-4 1.4
Tr espasser
Soi | Ingestion 4x10-5 2x10-1
Der mal Absorption 7x10-5 3x10-1

Cumul ati ve Ri sk 1x10-4 0.5



The first task of the Ecological RA was to summarize the COPCs by conparing nedia concentrations with
chem cal -specific factors includi ng background concentrations, regulatory standards and screening toxicity
values. Qher factors considered in the screening process were frequency of detection, ability to
bi oaccunul ate, inportance as a nutrient, and known toxicity.

The first step in the evaluati on of chem cals was the background conparison for inorganics which
invol ved a statistical conparison of site concentrations and background concentrations for each medi um
to identify chem cals occurring at concentrations above background. The Ecological RA for J-Field indicates
a statistical procedure consistent with the Hunman Heal th Eval uati on Manual (USEPA, 1989c) and
USEPA Region |l guidance (USEPA, 1993) was used to identify COPCs. CQccasionally insufficient data were
avail able for a statistical conparison. |In these cases, the naxi mumreported contrati on was conpared to the
maxi num background concentration. Chemicals wth maxi num concentrtions exceedi ng the naxi num background were
retained for further analysis

Al chemicals were then conpared to avail able regul atory standards or benchnark val ues that
represent nedi mum specific contam nant concentrations considered protective of biota. The benchmark
val ues were sel ected from many sources, including USEPA reports, agency reports, and the scientific
literature. Al chemcals detected at concentrati ons exceeding either a regulatory standard or benchnark
val ue were retained as the final ecol ogical COPCs, regardl ess of whether or not they were detected at
concentrations above background. Table 4 indicates those chenmicals sel ected as ecol ogi cal COPCs at
the J-Field SQU, identifies the range of concentrations detected at on site and background | ocati ons and
presents screening concentrations used in the Ecological RAin conjunction with statistical analysis to
identify COPCs. The rational for selecting each chemical as a COPC was al so presented in Table 4.

The receptors selected for evaluation at the J-Field SQU were grasses, naple trees, comon
reeds phytopl ankt on, zoopl ankton, gol den shiners, |eopard frogs, great blue herons, Anerican kestrels
red-tailed hawks. American robins, tree swallows, mallard ducks, white-tail ed deer, muskrats white-footed
mce, eastern cottontails, and red foxes (Table 5). Potential exposure pathways were revi ewed and
selected for quantitative evaluation in the ecol ogi cal RA by using uptake nodeling. The follow ng
conpl ete exposure pathways were evaluated: 1) incidental ingestion of soil or sedinent; 2) ingestion of
drinking water; 3) food chain transfer and uptake of COPCs; 4) root uptake in vegetation; and 5) derna
absorption for terrestrial invertebrates and aquatic biota. The primary exposure route for nost wildlife was
food chain uptake. The applied daily doses (ADD) of ecol ogical COPCs for individual receptors were
estimated by nodeling the sel ected exposure routes.

The biol ogi cal studies were classified as either exposure assessnments or effects assessnents.
Exposure assessments characterized the co-occurrence of ecol ogical receptors with the distribution of
ecol ogical COPCs by either: 1) directly measuring COPC concentrations in biological tissues; or 2)
nodel i ng COPC upt ake and estimating ADDs. The effects assessnments used field studies and | aboratory
toxicity testing of site media to identify and quantify actual adverse effects at the J-Field SQU. The
foll owi ng paragraphs di scuss the exposure and effects assessnments conducted at the J-Field SQU.

Terrestrial vegetation (common reed), terrestrial invertebrates (grasshoppers and crickets), fish
(shiners and ninnows), anphibians (frogs), and small mammal s (white-footed mce) were collected and anal yzed
for metals, SVOCs, pesticides, and PCBs in the first part of the exposure assessment. In some cases, tissue
concentration in prey itens were estimated using uptake nodeling for those COPCs that were not included in
the tissue analysis. ADDs were estimated for species nmore difficult to collect (mallard, great blue heron
Anerican robin, tree swallow, Anerican kestrel, red-tail ed hanwk, nuskrat white-footed nouse, eastern
cottontail, white-tailed deer, and red fox) based on nodeling by using exposure point concentrations (95%
upper confidence limt (UCL) of the arithmetic mean or nmaxi mum detected concentration) of COPCs in each
nedi um and speci es-specific exposure factors, such as body wei gh hone range and di et conposition. The
potential for adverse effects on the receptor species was estinated by conparing the ADD to a
cont am nant - speci fi ¢ benchmark val ue representing a no effect ADD. The result is a ratio called
Environnental Effects Qotient (EEQ.



TABLE 4

SUMVARY OF THE ECOLOG CAL CHEM CALS OF POTENTI AL CONCERN DETECTED I N SO L
AT THE J-FIELD SO L OPERABLE UNI T

Anal yte

Organi cs:

Acet one

Arocl or 1248

Benzene

Benzo( b) f | uor ant hene
Benzo( k) f | uor ant hene
2- But anone

Car bon di sul fide

Chl or of orm

1, 1- Dechl or oet hene

Di et hyl phthal ate

2- Met hyl napht hal ene
2- Met hyl phenol

4- Met hyl phenol

N-Ni t r osodi phenyl anmi ne

N troglycerin

1,1, 2, 2- Tetrachl or oet hane
2,4,6-Trichloroaniline

m+p- Xyl ene

I nor gani cs

Al um num
Arseni c
Bari um
Cadm um
Chr om um
Copper
Iron
Lead
Magnesi um
Mer cury
N ckel

Zi nc

> Regul atory standards ecol ogi cal

Range of Concentrations

(ug/ kg)
3 - 20
19.75- 570
6 - 100
50 - 1,250
42 - 1,250
6 - 37
2 - 38
6 - 50
6 - 100
49 - 2,000
71 - 1,250
75 - 1,250
91 - 1,250
170 - 1,250
5,000 - 15,300
2 - 2,5000
20 - 7,900
20 - 50
4,240,000 - 22,600, 000
0.11 - 1,440,000
2,110 - 1,580
0.23 - 35,500
6.95 - 878, 000
2 - 4,320,000
7,470, 000- 154, 000, 000
5.050 - 94, 200, 000
765, 000 - 3, 880, 000
0.03 - 3,600
3.5- 84,500

20, 200- 17, 800, 000

benchmar k val ues

000

Range of

Regul at ory
Ref er ence

Concentrations (ug/kg)

25.53 -
23 -
29 -

36 -
120 -
160 -
160 -

80 -

2,630, 000 -
249 -
9, 830 -
570 -
5,290 -
3,000 -
3, 190, 000 -
5 490 -
63, 000 -
57 -
1,710 -
4,890 -

29.41

350
150

100
150
210
210
100

16, 900, 000
3,740

202, 000
1, 400

70, 800

33, 200

23, 500, 000

294 000

3, 920, 000
145

24,300

242,000

St andar d/ Ecol ogi cal

Benchrar k Val ues> (ug/ kg)

50, 000
5, 200
440, 000
970
1, 000
12, 000
279, 235
16, 000
58
13, 000
48, 000

refl ect screening values presented in J-Field ERA



Recept or
Grasses (Andropogon
spp.)

Mapl e (Acer spp.)
Comon r eed

Phyt opl ankt on and
zoopl ankt on

CGol den shi ner
Leopard frog

G eat blue heron
Anerican Kestrel

Red-tai | ed hawk

Anerican robin

Tree swal | ow

Mal | ard duck

Wiite-tail ed deer

Muskr at
Wi t e-f oot ed npuse

Eastern cottontail

Red fox

a Likelihood to visit other areas based on size of home range or foraging area.

TABLE 5

SUMVARY OF THE ECOLOG CAL RECEPTCRS FOR THE J-FI ELD SO L CPERABLE UNI T

Cccurrence at Exposure

Habi tat Type the J-Field Poi nt Medi a
Upl and Pushout Area Soi |

Main Pits Area

Upl and Sout hern portion Soi |
of J-Field

Wt | ands Mar sh Sedi nent
Qui et surface Pond and Marsh Surface water
wat er s
Qui et surface Pond and Marsh Surface water
wat er s Mar sh edges
Qui et surface Mar sh and Pond Surface water
wat er s nmar gi ns
Sur face water Marsh and Pond Sur f ace wat er
and wetl and mar gi ns

Sem - open
grassl ands
Wt | ands,
grassl ands,
and forests
Wt | ands,
grassl ands,
and forests
Grasslands with
wooded edges
or near by
woodl| ot s

Wetl ands with
near by

grassl ands

ad fields
grass-| ands,
and forests
Surface waters
and wet | ands
Al upland
habitats

Upl and habitats
and mar sh
edges
Wt | ands,
grass-1| ands,
and forests

Pushout Area
Main Pit Area
Entire Area

Entire Area

Entire Area

Pond, marsh
and Pushout
Area

Entire Area
Marsh and pond
Entire Area

Entire Area

Entire Area

Soi |l and
surface water
Soi |l and

surface water

Soil and
surface water

Soi |l and
surface water

Soil, surface
wat er, and
sedi ment

Soi |l and
surface water

Surface wat er
and sedi nent

Soi |l and
surface water
Soi |l and

surface water

Soil and
surface water

Likely to Visit

O her Areas?a

No

& 6 &6 &

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes



The effects assessnent characterized actual effects on vegetation, soil biota, terrestria
vertebrates and aquatic biota using several approaches. The effects assessnent for the J-Field SQU
included: 1) qualitative and quantitative surveys of terrestrial and aquatic invertebrate and vertebrate
bi ota and wetl and and upl and vegetation; 2) quantitative evaluations of soil invertebrate physiologica
paraneters, such as enzyne activity and respiration rates; 3) quantitative eval uations of biologically
nmedi at ed soil processes, such as litter deconposition and nitrogen mneralization; and 4) toxicity tests
of site soils, sediments, and surface water using a variety of invertebrate, vertebrate, and plant test
organi sns. The specific receptors, levels of assessnent, and the nmethods of the effects assessnent are
presented in Table 6.

2.6.2.1 Results of Exposure Assessnent. The results of the tissue residue studies typically
indicated |l ow | evel s of COPC uptake by biota. Plant tissues were analyzed for netals, SVQCs, pesticides,
and PCBs. The organic chem cals detected were two SVOCs (2-met hyl phenol and bi s(2-et hyl hexyl ) pht hal ate and
one pesticide (beta-BHC). Low |levels of several inorganic anal ytes were detected, including alum num
arsenic, and lead. Invertebrate tissues were analyzed for nmetals, SVOCs, pesticides, and PCBs. The only
organi ¢ chem cal detected was the pesticide dieldrin. Ten inorganic conpounds were detected including seven
heavy netal s.

Smal | mammal tissues were sanpled for metals, pesticides, and PCBs. Aroclor-1260, arsenic, barium
cadmi um chromium and |l ead were the chemcals primarily detected in snall mamrmal tissues. However
Arocl or-1260 was detected in only one of ten snmall mamral tissue sanples. Furthernore, the inorganic
conmpounds were present at |ow concentrations and none was detected at concentrations significantly greater
than those collected fromreference |ocations

2.6.2.2 Results of Effects Assessnent. More than 100 bird species were identified during the
vertebrate surveys, suggesting a diverse bird comunity is either inhabiting or using the J-Field SQU
Mour ni ng doves. Anerican robins, white-throated sparrows, and song sparrows were sone of the nobst common
species. |In addition, ospreys have frequently been observed flying over the J-Field SQU  Wite-footed
nouse, neadow vol e, short-tailed shrew, and red fox were the mammal species collected or observed at the
J-Field SQU. Four anphibian species were also collected. None of the bird, manmal, and anphi bi an speci nmens
exhi bited any external abnormalities (such as |esions or tunors).

A conpari son between total macroinvertebrate nunbers, bacterial and fungal bi onass, and nemat ode
nunbers in soils fromthe J-Field SQU and on-site reference |locations indicated a significant reduction at
the J-Field SQU particularly the Pushout Area. In addition there was a difference in the trophic structure
of the nematode community at the Pushout Area in conparison to the reference site. Qher significant
di fferences between the Pushout Area and the reference site include |ower activity of several bacterial and
fungal nutrient-acquiring enzynes (enzyne activity was significantly and negatively correlated with the tota
netal content of the soil), and | ower substrate-induced respiration and soi
ni trogen dynam cs.

Both | ethal and sublethal effects were observed in earthworns and vegetati on after exposures to
J-Field SQU soils. Exposures to soils fromthe Southern Main Burn Pit and Pushout Area resulted in nearly
100% nmortality in earthworns. |In addition, significant earthwormweight | oss was detected in soil mxtures
containing >25%site soil fromthese two areas. Seeding energencies rates of |ess than or equa
to 2.5%fromexposures to soils fromthe Pushout Area and the Southern Main Pit were observed. In addition
seedi ng energence rates were <75% from other areas of J-Field

2.6.2.3 Environnental Risk Conclusions. The EEQrisk estimates identified several ecol ogical COPCs
as posing potentially high to extrene risks to wildlife. These risks are associated primarily with soi
| evel s of alum num antinony, arsenic, cadm um chrom um cyanide, |ead, nercury, selenium and zinc. The
EEQs associated with these COPCs were greater than 100 for at | east one nodel ed ecol ogical receptor at the
J-Field SQU. However, these results were frequently based on uptake results using the naxi mum det ect ed
concentrations at the J-Field SQU, which can lead to an overestinmation of risk



Ecol ogi cal
Veget ati on
Soi |l Invertebrates

Terrestrial
Vert ebrates

TABLE 6

SUMVARY OF THE ECOLOG CAL RECEPTORS, ASSESSMENT LEVELS, AND EFFECTS

ASSESSMENT METHOD FOR THE J-FIELD SO L OPERABLE UNI' T

Assessnent

I ndi vi dual

Popul ati on and
comuni ty

I ndi vi dual

Popul ati on and
comuni ty

Bi ol ogically
nedi at ed soi
processes

I ndi vi dua

Popul ati on and
comuni ty

Ef fects Assessnent Met hod

Soil toxicity test eval uating seeding
germ nation rates, seeding growh, and

Quantitative surveys to determ ne species
diversity and quantify total plant biomass

Soil toxicity tests evaluating earthworm
survival; quantitative surveys to determ ne
abundance of soil-dwelling and epigeic

Quantitative surveys to determ ne species
diversity of nacroinvertebrates, abundance
and trophic structure of nematode
comuni ti es, and abundance of protozoa;
surveys to determne total and active funga
and bacterial bionmass

Eval uations of soil respiration rates, litter
deconposition rates, extracellular nutrient-
acquiring microbial enzyme activity, and
nitrogen nineralization rates

Qualitative surveys of anphibian and avi an
abundance

Eval uati on of avian reproductive success with
bi rd nest boxes



The ecol ogi cal RA concl uded that extensive adverse ecol ogical effects are evident at the J-Field
SQU, but are linted to soil biota and vegetation and some of the aquatic conponents. Based on the
results of the EEQ anal yses and the effects assessment studi es where 20 of 30 eval uated paraneters
were adversely affected at the J-Field SQU, the ecol ogical RA also concluded that the J-Field SOQU poses
a high risk to ecol ogi cal resources.

The results of 12 of the 15 effects assessnents evaluating terrestrial nedia, biota, and habitats
identified adverse ecol ogical effects to ecological receptors at the J-Field SOUJ Mderate to extrene risks
fromsoil contam nation were determned for terrestrial vegetation and terrestrial receptors mainly from
exposures to inorganics. The areas of greatest concern appear to be the Pushout Area and the Main
Burn Pits. The contamnated soils in the Pushout Area may al so be the source of contanination and hi gh
risk identified in surface water and sedi ment al ong the marsh-Pushout Area boundary. The ecol ogical RA
concl uded the the overall ecological risk fromcontaninated soils at the J-Field SOU is high based on the
hi gh EEQs and the nunber of effects assessment paraneters where adverse effects were identified.

In summary, adverse effects that are ecologically significant on a local scale (J-Field) could be
occurring due to current levels of contamnation at the J-Field SOU. In addition, these |evels of
contami nation could pose adverse effects to wide-ranging biota that are not restricted to the J-Field
boundary, including mgratory waterfow and top-level avian predators (in particular, red-tailed hawk and
Anerican kestrel).

2.7 REMEDI ATI ON OF THE J-FI ELD SO L CPERABLE UNI T

The Arny used the conclusions fromthe R, the Renedial Action Objectives (RAO listed in the
FS, and ARARs to set clean-up objectives for soil contamination at the J-Field SOJ. The cl ean-up
obj ectives for soil are to reduce exposure of human health and environmental receptors to surface soil
contam nation in the three source areas: the Northern Main Burn Pit, the Southern Main Burn Pit, and the
Pushout Area. Part of the reduction of exposure pathways is the reduction or prevention of contani nant
m gration through surface runoff and downward | eachi ng through these areas. The Mustard Burn Pit and

the VX Burn Pit, nowfilled, are located in the Pushout Area. It is anticipated that contam nated surface
soil found in these filled pits will be addressed through renedi ati on of the Pushout Area. Actual or
threat ened rel eases of hazardous substances fromthe surface soil, if not addressed by inplenenting the

response action selected in the ROD, may present an immnent and substantial endangernent to public
health wel fare or the environnent.

2.7.1 Description of the Alternatives

2.7.1.1 Aternative 1: No Action. The No Action alternative does not include any remnedi al
actions to contain, renove, or treat the soil at the J-Field SOU. Evaluation of the No Action alternative
provi des a baseline against which to measure other renedial alternatives. Institutional control neasures
i ncluding access restriction, ownership and use or deed restrictions, and nonitoring would remain in effect
as part of this alternative under the assunption of continued | and ownership by the U S Arny.

The followi ng nmajor ARARs are cited as part of Aternative 1:

1 Contanminated soil is left in place; therefore, RCRA closure and post-cl osure requirenents
speci fi ed by Code of Maryland Regul ati ons (COVAR) (COVAR 26. 13.05. 06 and 26.13.05.07) apply.
The No Action alternative does not meet closure requirenents which mandate that neasures be

taken to prevent the nmigration of contam nants.

The costs for Alternative 1 are as fol |l ows:

L Capital costs: $0
1 Operations and Mai ntenance (O&V) cost: $10, 000/ year
1 Net Present Worth: $153,725 for 30 years

There is no inplenentation time required for this alternative because the main conponents of this
alternative are currently in place.

2.7.1.2 Aternative 2: In-Situ Containment and Limted Disposal. This alternative involves the
excavation of approximately 425 cubic yards of soil fromthe Northern and Southern Main Burn Pits and
1,200 cubic yards of soil fromthe Pushout Area. This estimate is based on renoving the contaninated
soil to below 1,000 ng/kg for lead, 328 ng/kg for arsenic, and less than 25 ng/kg for PCBs. The
excavated soil would be treated and di sposed of at an off-site facility. The in-situ containnent portion of



this alternative includes the placenment of a PSB over the Northern and Southern Main Burn Pits and
Pushout Area. Erosion control neasures would also be inplenented at the J-Field SOU and al ong the
shoreline. While the erosion of the shoreline does not pose an immnent threat from contam nated areas
of J-Field, by combining this action with the J-Field SQU remedi al action, the erosion threat is reduced
and the natural resources are preserved. The major conponents of Alternative 2 are described bel ow

1 UXO screening and site preparation activities will be conducted prior to the initiation of
any renedial actions. The UXO clearance will entail visually surveying the J-Field SQU
and screeni ng approxi mately 3,000 feet of shoreline. Site preparation will entail the
cl earance of vegetation and the construction of access roads. The UXO screening and
site preparation activities will be conducted in accordance with the Noise Control Act (42
USC 4901 et seq.) and the Cccupational Safety and Heal th Administration (COSHA)

St andards (29 CFR 1910.95(Qg)).

The soil will be excavated formthe Northern and Southern Main Burn Pits and Pushout
Area in accordance with the Toxic Substance Control Act (TSCA) Section 6(e), the
Mar yl and Nonpoi nt Source Pol lution Control Laws (EN Sections 4-201 et seq. and
COMAR 26.09.05), the Nontidal Wetlands Protection Act, Annotated Code of Maryl and
(NR Sections 8-1201 et seq. and COVAR 08. 05. 04).

The excavated soil will be transported, treated, and disposed of at an off-site facility in
accordance with the Maryland Air Quality Control Act (COVAR 26.11.01,.03 and .06), the
Maryl and Landfill Siting Law (COVAR 26.04.07), the Maryland Storage, Treatnent, or

Di sposal Requirenents (COVAR 26.13.05), and the Hazardous Material Transportation

Act (49 CFR Parts 172-179). Lead and arsenic will be stabilized prior to disposal. PCB

| evel s above 50 ng/ kg will be drummed for incineration; below 50 ng/kg will be stabilized
prior to disposal.

A PSB, underlain by a geotextile menbrane and including a barrier to burrow ng aninals
will be placed over the Northern and Southern Main Burns Pits in accordance with all
appl i cabl e regul ati ons including the Maryl and Nonpoi nt Source Pollution Control Laws
(COVAR 26.09.05), and the Nontidal Wetlands Protection Area (COVAR 08. 05. 04).

Scrap netal collected during the excavation will be decontam nated and stored for
recycling by the Defense Reutilization and Managenent Office, or disposed off site at an
appropriate landfill.

Performance nmonitoring of the PSB woul d be consistent with the closure and post closure
requi renents (COVAR 26.13.05,.06, and .07, and COVAR 26.04.07.21 and .22) to assure
that PSB requirements are mai ntai ned and human heal th and the environnent are protected.

This alternative neets clean-up objectives to reduce exposure of human health and environnental
receptors to surface soil contamnation in the source areas and nininizes the potential for contani nant
m gration through downward | eaching and surface runoff through these areas.

The costs for Alternative 2 are as fol |l ows:

! Capital costs: $2,347,000
1 O8M costs:  $10, 000/ year
L Net Present Worth (30 years): $2,769, 000

This alternative is expected to take three nonths to inplenent.

2.7.1.3 Aternative 3: Renoval and Short Term Storage. This alternative consists of the renoval
of approxi mately 16,000 cubic yards of contami nated soil fromthe J-Field SQU. The volune of soil to be
excavated i s based on the renpbval of soils to |levels that are protective of human health and the
environnent. A storage facility neeting the design requirenents of a RCRA waste pile storage unit would
be constructed adjacent to the J-Field SQU at the Prototype Building. Excavated soil would be
transported by truck fromthe work area to the storage |ocation and storage for approximately five years.
at which time the soil would be sent off-site for treatnment and di sposal unless alternative disposal
technology is available at that time. The major conponents of this alternative are described bel ow

1 UXO screening and site preparation activities will be conducted prior to the initiation of
any renedial actions. The UXO clearance will entail screening approxi mately 218, 000 square



feet of soil in the work zone to a depth of four feet. Site preparation activities will
invol ve the cl earance of vegetative areas and construction of access roads in the area of
the J-Field SOU where renedial actions will occur. The UXO screening and site
preparation activities will be conducted in accordance with the Noise Control Act as
armended the Noi se Pollution and Abatement Act (42 USC 4901 et seq.) and the CSHA

St andards (29 CFR 1910.95(Qg)).

L The soil will be excavated fromthe J-Field SQU in accordance with the TSCA, the
Mar yl and Nonpoi nt Source Pol lution Control Laws (EN Sections 4-201 et seq. and
COMAR 26.09.05), the Non-tide Wetlands Protection Act, Annotated Code of Maryl and
(NR Sections 8-1201 et sequence and COMAR 08.05.04), the Noise Control Act as
amended t he Noi se Pollution and Abatenent Act (42 USC 4901 et seq.) and the OSHA
St andards (29 CFR 1910.95(Qg)).

1 A storage facility located in the vicinity of the Prototype Building woul d be constructed
using fabric covered steel arch trusses. Design features (e.g., |eachate collections
system concrete pad, |ayer of inperneable clay, concrete barriers, VOC air scrubber
systen) would be inplenented to neet RCRA regul ations pertaining to waste piles. The
storage facility would be constructed and the contam nated soil stored in accordance with
the applicable regul ations pertaining to storage of material (COVAR 26.13.02, COVAR
26.13.05, and 40 CFR Part 264).

1 The excavated soil will be transported to, treated, and disposed of at an off-site facility
in accordance with the Maryland Air Quality Control Act (COVAR 26.11.01. COVAR
26.11.03, and COWAR 26.11.06), the Maryland Landfill Siting Law (COVAR 26.04.07), the
Maryl and treatnment and di sposal requirenents (COVAR 26.13.05), and the Hazardous
Material Transportation Act (49 CFR Parts 172-179), unless alternate disposal technol ogy
is available, in which case it will be evaluated in conparison to off-site disposal and
subj ected to the sane requirenents.

1 Per f ormance nonitoring woul d be conducted to ensure that the excavated soil is being
stored in accordance with all applicable requirenents.

This alternative neets clean-up objectives to reduce exposure of human health and environnental
receptors to surficial soil contam nation in the source area and nininizes the potential for contani nant
m grati on and downward | eaching through these areas.

The costs for Alternative 3 are as fol |l ows:

! Capi tal costs: $4, 132,000
1 O8M cost's: $29, 000
L Net Present Worth (30 years): $4,578, 00

This alternative is expected to take three nonths to inplenent.

2.7.1.4 Aternative 4: Renoval, On-Site Treatment, and Limted Disposal. This alternative
invol ves the renoval of approximately 16,000 cubic yards of contam nated soils to reduce netals and
organi cs soil contam nant concentrations to levels that are protective of hunman health and the
environnent. Soil would be renoved fromthe J-Field SOU using standard excavati on in construction
equi pnent. The excavated soil would be tenporarily stored near J-Field, treated on-site using a soil

washi ng/ | eaching treating systemand returned as clean fill to the source |ocation. Approximtely 500
cubi ¢ yards of PCB contaninated soil would be excavated fromthe Southern Main Burn Pit and
transported off-site for treatnent and di sposal. The major conponents of this remedial alternative are

descri bed bel ow.

1 UXO screening and site preparation activities will be conducted prior to the initiation of
any renedial actions. The UXO screening will entail screening approxi mately 218, 000
square feet of soil in the work to a depth of four feet. Site preparation activities wll

invol ve the cl earance of vegetative areas and construction of access roads in the area of
the J-Field SOQU where renedial actions will occur. The UXO screening and site
preparation activities will be conducted in accordance with the Noi se Control Act as
amended the Noi se Pollution and Abatement Act (42 USC 4901 et seq.) and the OSHA
Standards (29 CFR 1910.95(Qg)).

Excavation of the hot spot areas of |ead, arsenic, and PCB contaminated soil fromthe J-



Fi el d SOQU woul d be acconpli shed usi ng hand excavation. After excavation, soil would

be transported to the tenporary staging area using standard earth nmovi ng equi prent.
Excavated soil awaiting treatnent would be tenporarily stockpiled on a bermed and

drai ned concrete or asphalt pad and covered with plastic lam nate to control dust and
vapor em ssions. The soil would be excavated, transported for stockpiling, and stockpiled
in accordance with all applicable regulations including the Maryl and Nonpoi nt Source

Pol | uti on Control Laws (COVAR 26.09.05), the Maryland Air Quality Control Act (COVAR
26.11.01), and the Maryl and Requirenents for Hazardous Waste (COVAR 26. 13.02).

A tenporary or portable soil washing/leaching treatnent systemwoul d be constructed on
site to treat the excavated soils, with the exception of approxi mately 500 cubic yards of
soi|l containing PCBs at concentrations in excess of the USEPA Region |11 industrial

carci nogeni ¢ RBC of 0.74 ng/kg. The soil washing/leaching treatnent system woul d be
used to treat netals and SVOC contami nated soils by: 1) physically separating nmetallic
fragments; 2) physically separating soil into various size fractions (course sand and
gravel; fine sand; and silt and clay); 3) chemically renoving netals bound to sand, silt
and clay; and 4) precipitating nmetals out of the wash for recovery. The contam nated
soils will be treated in accordance with all applicable regulations including the Maryl and
Requi renents for Hazardous Waste (COVAR 26.13.02), the Maryl and Requi renents for

em ssions froma treatnment system (COVAR 26.11. 06.06), the Maryl and Requirenents

for waste treatnment (COMAR 26.13.05), and the TSCA. Wastewater generated during soil
treatment woul d be di sposed off-site in accordance with all applicable regul ations.

The treated soil product would be placed in a pile located adjacent to the treatnent plant.
The treated soil woul d be sanpl ed and anal yzed to ensure treatnent goals have been
net. Once the excavated and treatnment activities were conplete, the excavated area

woul d be backfilled with the treated soil. Additional clean soil would be obtained froman
off site source to be used as backfill as necessary. The excavated area woul d be
regraded, covered with top soil, and seeded. The backfilling of treated soil wll be

conducted in accordance with all applicable regulations including the Maryl and
Requirenents pertaining to thee treatnent and di sposal of hazardous wastes (COVAR
26.13. 03 and COVAR 26.13.05).

The approxi mate 500 cubic yards of PCB contam nated soil fromthe Southern Main Burn
Pit would require off-site treatnment or disposal if the PCB concentrations exceed 0.74
ng/ kg. The PCB contam nated soil would be di sposal of in accordance with all

applicabl e regul ations including the Maryland Air Quality Act (COVAR 26.11.01, COVAR
26.11.03 and COWAR 26.11.06), the Maryland Requirements for treatment and di sposal
(COVAR 26.13.05) and the Hazardous Materials Transportation Act (49 CFR Parts 172-179).

Per formance nonitoring woul d be conducted to ensure that the soil is treated in
accordance with the ARARs.

This alternative neets clean-up objectives to reduce exposure of human health and environnent al
receptors to surficial soil contam nation in the source area and nininizes the potential for contamn nant

m grati on and downward | eaching through these areas.

The costs for Alternative 4 are as fol |l ows:

1 Capital costs: $11, 089, 00
L O8M costs:  $0O
L Net Present Worth (30 Years): $11, 089, 000

This alternative is expected to take eight nonths to inplenent.

2.7.1.5 Aternative 5: Renoval, Of-Site Treatnent, and Disposal. This alternative would involve
excavation, staging, and characterization of soils in the same nanner as described for Aternative 4;
however, all soil excavated fromthe J-Field SOU woul d be shipped off-site for treatnent and di sposal.
The excavated area woul d be backfilled with clean soil froman off-site source. Metals contam nated soil
woul d be shipped to a RCRA Subtitle Clandfill for stabilization and disposal. Sinmlar to the procedure in
Alternative 4, PCB contam nated soil would be shipped to a chem cal waste landfill or a TSCA approved
incinerator. Metal scrap and renediation derived waste woul d be di sposed of in the same manner
described in Alternative 2. The najor conponents of this remedial alternative are described bel ow.

1 UXO screening and site preparation activities will be conducted prior to the initiation of



any renedial actions. The UXO screening will entail screening approxi mately 218, 000
square feet of soil in the work zone to a depth of four feet. Site preparation activities
will involve the clearance of vegetative areas and construction of access roads in the area
of the Northern Main Burn Pits, where renedial actions will occur. The UXO screening and
site preparation activities will be conducted in accordance with the Noise Control Act, as
amended the Noi se Pollution and Abatement Act (42 USC 4901 et seq.) and the OSHA

Standards (29 CFR 1910.95(Qg)).

Excavation and transport of the soil fromthe J-Field SOU woul d be acconpli shed using
standard earth noving equi pnent. After excavation, soil would be placed in trucks and
transported to a tenporary staging area. The soil would be tenporarily stockpiled on a

bermed and drai ned concrete or asphalt pad. The soil, covered with plastic lamnate to
control dust and vapor enissions, would be stored until it would be |oaded into trucks
and transported off-site for disposal. The contam nated soil would be excavated and

tenporarily stockpiled in accordance with Maryl and Nonpoi nt Source Pol | ution Control
Laws (COVAR 26.09.05), the Maryland Air Quality Control Act (COVAR 26.11.01), and the
Maryl and Requi renments for Hazardous waste (COVAR 26.13.02).

The soil excavated fromthe Northern and Southern Main Burn Pits that required off-site
treatment or disposal would be |oaded into trucks and transported off-site. The soil would
be | oaded, transported, and treated or disposal in accordance with all applicable

regul ations including the Maryland Air Quality Control Act (COVAR 26.11.01, COVAR

26.11.03, and COVAR 26.11.06), the Maryland Requirenments for treatment and di sposal

(COVAR 26.13.05), and the Hazardous Materials Transportation Act (49 CFR Parts 172-179).

Moni tori ng woul d be conducted to ensure that all of the contaminated soil that poses a
risk to human health or the environnent woul d be excavated and treated or disposal off-site.

This alternative neets cl ean-up objectives to reduce exposure of human health and environnental
receptors to surficial soil contanmination in the source area and mnimzes the potential for contamn nant

m grati on and downward | eaching through these areas.

The costs for Alternative 5 are as foll ows:

L Capital costs: $10,542, 000
! O&M costs:  $0
! Net Present Worth: $10, 542, 000

This alternative is expected to take four nonths to inplenent.
2.7.2 Summary of the Conparative Analysis of Aternatives

The remedi al alternatives presented in Section 2.7.1 were evaluated in accordance with the
regul atory requirements of CERCLA using the nine criterion specified USEPA (Table 7). This section
and Table 8 summari ze the rel ative performance of each remedial alternative with respect to seven of the
ni ne CERCLA evaluation criteria. The State concurs with the selected alternative. The public supported
the selected alternative as well, and their input is described in the Responsiveness Summary.

2.7.2.1 Threshold Criteria.

L Overall Protection of Human Health and the Environment. Four of the five treatnent
alternatives involve soil excavation and treatnent of disposal facility to provi de adequate
protection of human heal th and the environment by reducing contam nant concentrations
or elimnating potential exposure pathways. Alternatives 2, 4, and 5 (In-situ Contai nment
and Limted D sposal; Renoval followed by On-site Treatnent and Limted Disposal; and
Renoval followed by Of-site Treatnment and D sposal) offer long termprotection of human
health and the environnent. This is achieved through renoval of the contam nated soil
in Alternative 4 and 5, or partial renoval and isolation of the remaining soil by neans of
the PSB in Alternative 2. Aternative 3 (Renoval and Short Term Storage) renoves the
soil, but stores it on-site for period of five years, making it |less effective as a long term
remedy. Alternative 1 (No Action) is not protective of human health and the environment
even though nmonitoring and institutional controls are included as part of the alternative.



TABLE 7

USEPA EVALUATI ON CRI TERI A FOR REMEDI ATI ON ALTERNATI VES

Overal|l Protection of Human Health and

t he Environment addresses whether a

cl eanup net hod provi des adequate
protection to hunman health and the
environnent and descri bes how ri sks
presented by each pathway are elininated
Reduced, or controlled through treatnent,

engi neering controls, or institutional controls

Conmpliance wth ARARs addresses

whether a cleanup nethod will neet al
applicable or relevant and appropriate
requirenents (federal and state
environnental requiremnents

Long- Term Ef f ecti veness and Performance

is the ability of a cleanup method to
maintain reliable protection of human heal th
and the environnment over time, after the
action is conpl et ed.

Reduction of Toxicity, Mbility, or Vol une
Through Treatnent is the anticipated ability
of a cleanup method to reduce the toxicity,
mobi lity, or volune of the hazardous

subst ances present a the site through

t r eat ment
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Short-Term Ef fecti veness addr esses

the period of time needed to conplete
the cl eanup and any adverse inpacts

on human heal th and the environment
that may occur during the construction
and operation period.

Inpl emrentability is the technical and

adm nistrative feasibility of a cleanup
nethod, including the availability of
material s and services by the method.

Cost includes the estimated capita
and operation and mai nt enance costs
of each cl eanup net hod

State Acceptance indi cates whether
the State of Maryland agrees with the
preferred cl eanup net hod

Community  Acceptance indicates

whet her concerns are addressed by

t he cl eanup net hod, and whet her the
community has a preference for is

cl eanup net hod. Public comment is
an inportant part of the final decision



Achi everrent of ARARs. All of the alternatives will neet ARARs, except Alternative 1 (No
Action). Each of the four renedial alternatives that involve renoval and treatnent or

di sposal of contam nated soil is capable of neeting ARARs and to be considered (TBC)
requirenents. The quality of nearby surface water will be protected by proper run off
controls and inplementation of erosion control measures in Alternative 2. The em ssions
of particulates during construction activities will also be mnimzed with appropriate
engi neering controls. Conponents of Alternatives 2, 4, and 5 will also involve the use of
nmeasures to control the noisture content of earthen materials that are renoved and

repl aced which nminimzes the anount of dust generated during renedial activities. The
RCRA storage permits would be net as part of Alternative 3. For Aternatives 2, 3, 4, and
5, soils deermed hazardous by RCRA standards woul d be transported and di sposed off-

site in accordance with all RCRA, Departnent of Transportation (DOTI) hazardous

materials, and State pre-transport and transportation related requirements. In addition,
PCB- cont ami nat ed soils woul d require nanagenment as TSCA wast e.

2.7.2.2 Primary Balancing Griteri a.

L Long Term Effectiveness. Aternative 3 is not considered a |ong termrenedy because
the excavated soil is stored on site for five years. Alternative 4 and 5 woul d provide a
permanent solution and |l ong termprotecti on because both alternatives involve renoving
and treating all of the soil containing contam nant concentrations above |evels that are
protective of human health and the environnent. Alternative 2 also provides long term
protection by excavating soil wth high concentrations of arsenic, |ead, and PCBs and
covering the remaining soil with a PSB. The PSB is constructed to further reduce
potential exposure to environnental receptors, thus providing virtually the same degree
of protection to human health and the environnent as Alternatives 4 and 5. Alternative
2 is also consistent with any future anticipated renmedial action that may occur at J-Field.
Renmoval of the PSB can be easily acconplished and it can be used as backfill shoul d
future excavation be deened necessary.

Per formance monitoring would be a conponent of each of the renedial alternatives to
assure that renedial design paraneters are naintained and that risk to human heal th and
environnental receptors is reduced.

Reduction in Toxicity, Mbility, or Volume of Contami nants. Alternatives 2, 4, and 5
reduce the contaminant toxicity and nobility in a relatively sinilar manner. The vol ume
of soil required for excavation in Alternative 2 is significantly less than that in
Alternatives 4 and 5; however, the in-situ containnent conponent of Alternative 2 reduces
risks to human health and the environnent to the sonme extent as Alternatives 4 and 5.
Alternative 3 does not include a treatnent conponent so contam nant toxicity and vol ume
woul d not be reduced. Alternative 1 does not reduce the toxicity, nobility, or volune of
contam nated soil.

Short Term Effectiveness. Alternative 1 has few short termeffects because public access
tothe J-Field SQUis currently restricted and nonitoring activities are currently underway
Alternative 1 does not renove risks, nor does it introduce new ones. Alternatives 2, 3, 4,
and 5 have the potential for increased short termeffects to workers, the commnity, and
the environnent due to construction of the temporary staging areas; duct generation;
exposure to potentially contam nated soil during construction, excavation, |oading and
transport activities; and potential encounters with UXO Conpared to Alternatives 3, 4,
and 5, which have severe and | ong-duration adverse effects, Aternative 2 has less
potential for short termeffects because the amount of soil requiring excavation and

di sposal is significantly less. Aternative 2 would also provide the highest |evel of
protection quickest because it involves linited removal of contam nated soil followed by
isolation of renaining contam nated soil with a PSB. Alternative 3 would al so invol ve on-
site storage of soil fromthe J-Field SQU, therefore, creating an added increase in the
potential for short termeffects. In Alternatives 2-5, the potential for short termeffects
woul d be minimzed through the use to protective nmtigative neasures and engi neering
controls, but the additional human health risks associated with the inplenentation of the
alternatives and ecol ogi cal danage is nmeasurable in Alternative 2 and significant in
Alternatives 3, 4, and 5. The short termeffects associated with the transport of the soil
woul d be greatest for Alternative 5 due to the increase volume of contam nated soil
requiring transport off-site for treatment and di sposal.

Inpl emrentability. Each conponent of the five renedial alternatives can be inpl emented
with proven technol ogi es that have been used extensively to renediate soil at simlar
facilities across the country. The |abor, equipnent and procedures required as part of



each of the renedial alternatives are readily available. As with all of the renedia
alternatives, the presence of UXO nay delay inplenentation. The soil washing/|eaching
treatnment technol ogy, a conponent of Alternative 4, has been used at several NPL and

RCRA corrective action sites and woul d not require extensive research and devel opnent

to refine the treatment technology. Alternative 4 would, however, require a pilot scale
study to acquire site specific information pertaining to the use the soil washing/| eaching
technol ogy at the J-Field SCQU.

The inplementation of Alternative 2, 3, 4, and 5 would not adversely affect the
performance of any future remedial actions that mght be required at the J-Field SOU.

Cost. The costs of the different alternatives are given in Table 8. Aternative 2 is the

| east costly alternative which nmeets all ARARs and is protective of human health and the
environnent. Therefore, it is the nost cost effective remedy. The estinated capital, O&M
and net present worth costs for the selected remedial alternative are sunmarized in Table 9.

2.7.2.3 Mdifying Criteria.
L State Acceptance. The State concurs with the selected alternative.

1 Public Acceptance. The public supported the selected alternative as well and their input
is described in the Responsiveness Sunmary.

2.7.3 Sel ected Renedy

The sel ected renmedy to clean up soil contamnation at the J-Field SQUis Alternative 2. In-Situ
Cont ai nnent and Limted D sposal, using soil clean-up objectives of 1000 ng/kg for |ead, 328 ng/kg for
arsenic and 25 ng/kg for PCB. Aternative 2 is highly protective of human health and the environnent:
conmplies with all ARARs; has a high level of long termeffectiveness and permanence; reduces the toxicity,
mobi lity, and volune of contami nation; has a high |l evel of short termeffectiveness; is expected to be
easily inplementable; and is relatively cost-effective. Alternative 2 provides the best bal ance of features
in that a mninal amount of soil is excavated that requires off site disposal, yet the placenent of the PSB
reduces risk to human health and the environnent to the same extent as Alternatives 4 and 5. The
construction of the PSB reduces the risk to the environnent w thout requiring excavation of an additiona
14,00 cubic yards of soil. As part of Alternative 2 erosion control features will be constructed al ong the
Chesapeake Bay shoreline (Figure 4). Wile the erosion of the shoreline does not pose an inmminent treat from
contami nated areas of J-Field, by conbining this action with the J-Field SOU renedial action the erosion
threat is reduced and the natural resources are preserved



TABLE 9
COST ESTI MATE FOR ALTERNATIVE 2 I N APRIL 1996 DCOLLARS

Cost ($ 1,000)

Subcontract and Cont ract or
Activity O her Direct Costs Unl oaded
Direct costs
Repai r resurface existing road 40
UXO screeni ng 70
O ear and G ub 15
Excavat e/ druni st age soil (PCB) 1.4 12.6
Excavat e/ druni stage soil (netals) 5.5 49.5
Of-site disposal, soil (PCB) 30
Of-site disposal, soil (netals) 739.5
Of-site disposal, renediation-derived waste 20
Sanpling and anal ysis 20
Landscape excavated area 6 8
Install 2-ft earth cover 332 17.5
Site stakeout and control 16
Sedi nent control plans and specs 5
Perimeter dike with flood protection 46 17
Renedi al action professional |abor 34
Renedi al design 60
Shoreline stabilization 73. 4 45. 6
Contractor general conditionsa 125
30-year operation and nai ntenance 50
Contractor unl oaded costa 445
Contractor |oaded costa 1394
Indirect costs
Contractor unl oaded and over head 779
Contractor subtotal cost 2173
Fee (8% 174
Total contractor cost 2347
Q her
Conti ngenci es (10% 235
Proj ect management (8% 188
Total project cost 2769
a Loaded costs = subcontract and other direct costs; unloaded = contractor costs, |ess overhead.
b For this estimate, |CF Kaiser Engineers, Inc., included contractor general conditions under direct

costs.



The costs for Alternative 2 are summarized in Table 9.

The goal of this renedial action is to reduce the potential for adverse effects to human health and
the environnent. Based on infornation obtained during the R and on a careful analysis of all renedial
alternatives it is believed that the selected remedy will achieve this goal.

The estimated net present worth of Alternative 2 is $2,769,000. The estinated tinme to inplenent
this alternative is three nonths.

2.7.4 Statutory Determ nations

The sel ected renedy discussed in Section 2.7.3 satisfies the requirements under Section 121 of
CERCLA to:

! Prot ect human heal th and the environment;

Conply with ARARs;

Be cost-effective; and

Utilize permanent solutions and alternative treatment technol ogies to the nmaxi mum extent
practicabl e.

2.7.4.1 Protection of Human Health and the Environment. The selected renedy, Aternative 2 will
reduce potential risks to human health and the environnent that are currently being posed resulting from
contam nants in the soil at the J-Field SQU. The renedial alternative involves the excavation and off-site
treatnent or disposal of soil containing elevated |evels of |ead, arsenic, and PCB fol |l owed by
construction of a PSB. Once the PSB has been constructed, no adverse effects are anticipated to develop in
humans, animals, or vegetation as a result of the J-Field SQU. The estimated tinme required to inplenment this
alternative is three nonths, assuning unforeseen del ays due to the presence of UXO do not devel op. The
adverse short termeffects associated with this alternative will be mnimzed to the maxi num extent practical
through the use of protective nitigative neasures and engi neering controls. These measures include UXO
cl earance, sedinent and erosion control, control of stormmater runoff, noise control, dust controls, and
spill response plans. Performance nonitoring will be conducted to assure that the renedial nmeasures are
conducted and nmintained in a nmanner protective of hunman health and the environnent.

2.7.4.2 Conpliance with ARARs. The selected remedy will conmply with all chemcal, location, and
action specific ARARs. The UXO screening, site preparation, excavation, off-site transport and treatnent or
di sposal, and construction and mai ntenance of the PSB will be conducted with appropriate engineering controls
to minimze the release of pollutants to air, land, or water. The renedy will be conducted in accordance
with the ARARs presented in Section 2.7.1.2 and bel ow.
<I M5 SRC 0396228F>
L Cheni cal Specific ARARs
- The TSCA (15 U.S. Code 2605(e)).
- The Federal Regulation 40 CFR, Part 761.125(3) (V).

- The Federal and State Requirements pertaining to the use and nanagenent of
containers (40 CFR, Part 264, Subpart |, and COVAR 26.13.05.09) (applicable).

- The Solid Waste Disposal Act, as anended (42 USC 6921)

- The Federal Requirements pertaining to waste characterization (40 CFR, Part 261,
Subparts C and D) (applicable).

- Maryl and st andards concerni ng defining a hazardous waste (COVAR 26. 13. 02)
(applicable).

- Maryland Air Quality Regul ations (COVAR 26.11.01 - 26.11.02) that apply to
general or toxic process enmi ssions and construction activities which generate
particul ates (applicable).

Locati on Specific ARARs



- Chesapeake Bay Oritical Area Protection Program (NR 8-1801 et. seq. and
COVAR 27) to protect the Bay and criteria for devel opnent in the Bay area
(applicable).

Action Specific ARARs

- Maryl and Non- Poi nt Pol lution Control Laws (Section 4-101) apply for any
construction activities including soil novenent, grading, transporting, or otherw se
di sturbing |l and (applicable).

- Maryl and Nonti de Wetl ands Regul ati ons (COVAR 08.05.04), apply to any
excavation, dredging, or dunping of soil nontidal wetland area (applicable).

- Maryl and Transportation and Di sposal Standards (COMAR 26. 13.03 and 26. 13. 04)
which apply to off-site shipnent of contam nated naterial (applicable)

- Maryl and Landfill Standards (COMAR 26. 13.05) which apply to di sposal of
material (applicable).

- Endangered Species Act (16 USC 1531-1543, 50 CFR 17.402, 40 CFR 6.302 (h))
(applicable).

- Bal d and Gol den Eagle Protection (16 USC 668-668d) which apply if any renedia
activities would disturb the habitat of the Bald Eagle (applicable).

- Fl oodpl ai n Managenent (EO 11988, 40 CFR, Part 6) woul d apply because the
site is within the 100 year fl oodplain (applicable).

- Protection of Wtlands (EO 11990, 40 CFR, Part 6) woul d apply because
wet | ands exist in the area (applicable).

- Noi se Control Act, as anended the Noise Pollution and Abatement Act (42 USC
4909) woul d apply because heavy equi pnent will be used (applicable).

- CSHA Standards (29 CFR 1910) nust be followed during all renedial activities
(applicable).

2.7.4.3 Cost-effectiveness. The selected renedy is cost-effective because it has been determned to
provi de overal |l effectiveness proportional to its cost (the net present worth is $2,769,000). O the five
remedi al action alternatives, the selected renedy is nore cost-effective than the other alternatives. The
sel ected alternative provides the best balance of features that offer overall protection to human health and
t he environnent .

2.7.4.4 Wilization of Permanent Solutions to the Maxi mum Extent Practicable. The selected
alternative reduces the toxicity, nobility, and volunme of contam nants because contani nated soil woul d
be excavated and a PSB woul d be constructed to further mnimze the potential risks to human health and
t he envi ronment.

2.7.4.5 Preference for Treatnent as a Principal Elenent. The statutory preference for treatnent
or resource recovery is satisfied by using the selected alternative because the principal elenent of the
remedi al technology is to pernmanently and significantly reduce the toxicity, mobility, or vol une of
hazar dous subst ances.

2.8 DOCUMENTATI ON CF SI GNI FI CANT  CHANGES

The foll owi ng changes have occurred since the publication of the Proposed Plan. The arsenic
clean-up level of 328 ng/kg is less than the concentration associated with a 1x10-4 cancer risk |level for
wor ker exposures (i.e., 380 ng/kg). The clean-up level is also significantly |ower than the noncarci nogenic
protective concentration for worker exposures (i.e., 610 mg/kg). Therefore, it would be appropriate to use
the 328 ng/ kg concentration as a clean-up level, since it is within the acceptable risk range of 1x10-6 to
1x10-4 for health protectiveness at Superfund Sites and nuch | ower than the level that could be associated
wi th adverse noncarci nogenic effects to workers

The PCB cl ean-up | evel has been adjusted to 25 ng/kg. That standard is the clean-up |eve
desi gnated by 40 CFR 761.125(3)(v) for PCB spills in restricted areas



The name of the Area addressed by this renedial action has been changed fromthe Former Toxic
Burn Pits to the J-Field Soil Operable Unit. This was done for clarification. The SQU consists of two nain
burn pits (the Northern Main Burn Pit and Southern Main Burn Pit). It also includes the Pushout Area, which
consists of the VX Burn Pit, the Mustard Burn Pit, and the Liquid Snoke D sposal Pit.

The addi ti onal
This action was added as a further neasure to reduce risks to human health and the environnent.

publ i shed.

Lead will
| evel .

excavation of lead in the Pushout Area has been added since the Proposed Pl an was

be excavated to levels below 1,000 ng/ kg which is generally accepted as the industrial screening

2.9 SUMVARY COF PERFCRVANCE STANDARDS

Excavation in the Northern Main Burn Pit and Pushout Area will renove |lead to |evels
bel ow the industrial screening |evel of 1000 ng/ kg, which is a reasonable |evel used to
deternmine the potential for adverse effects to industrial workers.

Excavation in the Northern Main Burn Pits will renpve arsenic contam nation above 328

g/ kg,

which is a level protective of human health risk greater than 1x10-4.

The depth of excavation in the Northern and Southern Main Pits will not be |ess than

2 feet

in any area.

PCBs in Southern Main Burn Pit will be excavated to bel ow 25 ng/ kg.

The PSB, covering the Northern and Southern Main Burn Pits and the Pushout Area will
be a mnimumof 2 feet thick in all places.

The PSB wi Il be underlain by geotextile nmenbrane which separates the unexcavated
soil fromthe clean backfill of the PSB.

The construction of the PSB will contain a barrier designed to prevent encroachnent of
burrow ng ani mal s.

Shoreline protection will be constructed al ong the J-Field, Chesapeake Bay boundary as
part of this interimaction.

The PSB will be engineered to include an earthen to significantly reduce surface
runoff fromthe J-Field SQU toward the marsh.

The excavated area will be backfilled with clean soil froman off-site source. Metals
contam nated soil will be shipped to a RCRA Subtitle Clandfill for stabilization and

di sposal. PCB contam nated soil will be shipped to a chem cal waste landfill if under 50
ng/ kg or a TSCA approved incinerator if over 50 nmg/kg. Metal scrap and renediation
derived waste will be decontam nated and stored for recycling by the Defense
Reutilization and Managenent O fice, or disposed off site at an appropriate landfill.

The PSB will be monitored in accordance with an approved Q&M Pl an.

3.0 RESPONSI VENESS SUMVARY

The final

conponent of the ROD is the Responsiveness Summary. The Responsi veness Summary

provides a sutmmary of the public's comments, concerns, and questions about the forner burn pits at
APG s J-Field Study Area and the Arny's responses to these concerns.

During the public comrent period, witten comments, concerns and questions were received by APG

APG hel d a public neeting on August 12, 1996, to present the Proposed Plan, to answer
and to receive comments. The transcript of this neeting is part of the adm nistrative record for

questi ons,

the site.

sel ecting the final

Al comrents and concerns sumari zed bel ow have been considered by the Arny and EPA in

clean-up nethods for the J-Field Study Area SOU.

Thi s responsi veness sunmary is divided into the foll owi ng sections:

A WN PR

Overvi ew.

Background on community invol vement.
Summary of comments received during public comment period and APG s responses.
Sanpl e newspaper noti ce announci ng public comment period and the public neeting.



3.1 OVERVI EW

At the time of the public conment period, the Arny had endorsed a preferred alternative for the
clean up of the J-Field SOU. APGs selected alternative was In-Situ Containment and Limted D sposal
whi ch includes excavation and off-site treatment of the soil, as well as placenent of a PSB over the area.
The Maryl and Department of the Environment concurred with the selected Alternative.

The community generally agrees with the selected alternative of In-Situ Containnent and Limted
Di sposal. Several commenters expressed a preference for Alternatives 4 or 5 as they believed Alternative
2 was chosen because of cost. They were concerned that Alternative 2 would not be fully protective of
the community. APG has addressed these concerns in the following section. A comunity group
Aber deen Proving Gound Superfund Ctizens Coalition (APGSCC), has stated that it could not support
the Proposed Plan until they received additional information on issues such as the anmount of the soil to
be excavated, clean-up levels and the long-termnonitoring plan. These concerns and APG s responses
are further discussed in the foll owi ng section.

3.2 BACKGROUND ON COVMUNI TY | NVOLVEMENT

Community participation in the J-Field SQU renedial action has been fairly low J-Field does not
directly border residential areas, which may account for relative | ack of concern residents have had
with J-Field. Recreational users of the adjacent waterways are interested in potential inpacts J-Field mght
have on the surface waters of the Bush and Gunpowder Rivers and Chesapeake Bay.

APG has been keeping the comunity inforned about the Renedial Investigation of J-Field and
the Focused Feasibility Study for the J-Field SQU through monthly Restoration Advisory Board neetings,
neetings with APGSCC, fact sheets, newsletters, community neetings, and personal discussions.

APG s comunity relations activities for the release of the J-Field SQU Proposed Pl an incl uded
the fol |l ow ng:

1 APG rel eased the Proposed Plan for the J-Field SOQU for public coment on July 10,
1996. Copies were nade available to the public at APGs infornmation repositories at the
Aber deen and Edgewood Branches of Harford County Library, MIler Library at
Washi ngton Col | ege, and the Baltinmore County Departnent of Environmental Protection
in Towson, MD.

APG i ssued a press rel ease announcing the availability of the Proposed Plan, the dates
of the public conmment period, and the date and tinme of the public meeting to APG s full
nmedia |ist.

A 45-day public coment period on the Proposed Plan ran fromJuly 15 to August 23.
Upon a request froma citizens group, APGSCC, the commrent period was extended an
addi tional 15 days to Septenber 6, 1996.

APG pl aced newspaper advertisenents announci ng the public comrent period and
meeting in The Aegis, the Cecil Whig, The Avenue, the Kent County News, and the Bay News.

APG prepared and published a fact sheet on the Proposed Plan. APG nuil ed copies of

this fact sheet to over 2,500 citizens and elected officials on its Installation Restoration
Programmailing list. The fact sheet included a formwhich citizens could use to send APG
their commrents.

The APG News featured a story on the Proposed Plan in the July 24, 1996 edition and
ran rem nder notices about the public nmeeting in later issues.

On August 12, 1996 APG held a public neeting at the Edgewood Senior Center.
Representatives of the Arny, USPEA, and MDE were avail able to answer questions about
the proposed renedi al alternatives under consideration.

3.3 SUMVARY OF COMMENTS RECEI VED DURI NG THE PUBLI C COMMVENT PERI CD AND AGENCY RESPONSES

Comrent s rai sed during the J-Field public conments period on the Focused Feasibility Study and
the Proposed Plan are summari zed bel ow. The comments are categorized by topic and by source.



As part of its fact sheet on the Proposed Plan, APG included a formthat residents could return
with their coomments. O the 2,500 nailed fact sheets and those available at the public neetings and
repositories, APG received 27 conplete coments forms.

Responses on the conpl eted returns were:

1 Alternative 1: Take no action

14 Alternative 2: Limted renoval, off-site treatnent, and in-place contai nnent
1 Alternative 3: Renmoval and short-term storage

5 Al ternative 4: Renoval , on-site treatment, and linited off-site di sposa

5 Al ternative 5: Renoval , off-site treatnment, and di sposa

1 Have no preference

The followi ng comrents were included on the forns returned:

Comrent  1: I was wondering if concrete could be used in this procedure around the edges and put
holes (small) init. | knowit would be inpossible to excavate all of the contam nated soi
because sone of that stuff has been there for forty years or nore.

Response: It is possible to put sonme type of physical control measure around the soil. W are
evaluating different possibilities, such as rip rap (large rocks) which would prevent further
erosion of the soil. During the next phase of the clean-up process, the design stage, we

wi Il decide which neasure we will use. W will send a fact sheet to the public outlining
the final approved design

Comrent  2: Your fact sheet, July 96, is presented in excellent form-wi thout bureaucratic, confusing
English. Your |ogical, sinple approach to problemsolving is outstanding. Thanks for an
excel l ent job

Response: APG acknowl edges and appreci ates the feedback

Comrent  3: Several comrenters stated that Alternative 2 seened |ike a good choice financially but
wanted to be sure it was fully protective of the public. Several commenters preferred
Alternatives 4 and 5 because they felt cost was being given a higher priority than
community welfare in Alternative 2.

Response: The USEPA mandates that Overall Protection of Human Health and the Environment be
the top priority in evaluating renmedial action alternatives. Cost, the seventh criterion
desi gnated by the USEPA, is considered only after the previous six, which include
protectiveness of human health and the environnment, |ong and short term effectiveness
and reduction of toxicity, nmobility, and volune of contam nants. Alternative 2 is fully
protective of human health and the environnent.

Comment 4: Is there possibility of placing collection stations on tel ephone poles that woul d col | ect
air sanples in the comunity over set intervals? This way the coomunity coul d see a
nmonitoring systemin effect. There seens to be a lot of respiratory ailments recently in
our conmunity.

Response: The Ri sk Assessnent did not indicate a need for any action due to chemical releases to
the air at J-Field. APG conducts air nonitoring at |ocations where there are known
sources. In addition, during sanpling and field work as part of the clean-up program
APG conducts nonitoring at work site. |f there were any unsafe | evel of substances
in the air which could nove into the community, they would be detected first at the work
site. Air nonitoring technology is constantly being inproved. APG plans to continue to
revi ew devel opi ng technol ogy and inprove its air nonitoring capabilities wherever
possi bl e.

Comrent 5: In alternatives four and five the sane amount of soil (16,000 cu. yds.) are renoved and
yet by your analysis alternative five is less effective in overall protection and reduction
of toxicity, nobility and vol ume--why?

Response: Alternative 4 is nore protective of human health and the environment and Alternative 5
because it treats the contam nation on-site. Alternative 5 introduces new potentia
exposure pathways in that it requires the transportation of |arge amounts of contam nated
soil off-site. In our analysis of reduction in contam nant toxicity, nobility, and vol une
we rated Alternative 4 higher because the soil is actually cleaned, thereby reducing the
overal | volurme of contamination. In Alternative 5, the soil is just noved to an off-site



facility, and there is no reduction in the volune of contam nation

Comrent  6: | prefer #3: Treatnent technology in five years should be nore cost-effective and this
approach seens to be nore thorough in totally cleaning the area

Response: Alternative 3 is |less protective of human health and the environment than A ternative 2
and 4. In addition, it is not conpetitive with Alternatives 2, 4, or 5inits long-term
effectiveness. Finally, there is on guarantee that alternative nethods of treatnent will be
avai |l abl e or nore cost effective in 5 years.

Comrent  7: One commenter expressed a preference for Alternative 4 and included the foll ow ng
comment. Becone a |eader in waste treatnent. An on-site facility provides capability for
past, present and future use as a treatnment for APG as well as other areas around the
county which need to be cleaned up. The on-site facility would generate job
opportunities for the area.

Response: The soil washing facility referred to in Alternative 4 woul d be designed specifically to
treat the soil fromthe J-Field SQU.  To construct a facility that could treat soil from
areas outside of APGis beyond the scope of APG s cl ean-up program and woul d require an
extensive regul atory and public review process to include the obtaining of various permts.
APG i s using innovative technol ogy and sharing information wherever and whenever possi bl e.

Conmment  8: Only choice #2 includes erosion control. Wy was this not include w choices 3 thru 5
Erosion control in that area would be required no matter what choice was nade as you
are stripping the topsoil and soil-retaining vegetation

Response: Under Alternatives 3, 4, and 5, all the contanminated soil woul d be excavated. The area
woul d then be backfilled and vegetation restored, thus elimnmnating the need for erosion
control to prevent any contaminated soil fromleaving the site. dean-up funds could not
be used to prevent naturally occurring erosion unless the erosion presented a possible
threat to human health or the environment. Under Alternative 2, some soil containing
metals would renain at the site, therefore naking erosion protection necessary.

Comrent 9: I's any work being done on on-site decontam nation through chem cal or bacteriol ogi ca
nmet hods?
Response: APG i s investigating several of these technologies. |In addition, APG uses information

provi ded by USEPA, by consultants who performwork throughout the United States and
internationally, and through technical symposiuns where infornmation is exchanged

Comment 10: Pl ease | et us know date of renoval.

Response: APG will continue to keep the public informed as work continues on this project through
neetings and newsletters.

Comrent 11: A comrenter expressed a preference for alternative 1 (take no action) and included the
following conment. | believe in taking action where action is warranted. However, based
on the health RA, potential exposure to humans and the environnent is linited. Do a
cost/benefit analysis on this site, and tell ne how you can spend $2 mllion cleaning up
a site that has an extrenely | ow chance of naking people and aninals sick. Doing
nothing is at least 15 tinmes cheaper than any clean-up option. And that is based on a
30 year cost to naintain the area. The real (annual) cost is nore than $5,000 a year if
I understand the information correctly. Let's use some commbn sense here. Is it a
probl en? Probably not. Wy clean it up? The decision matrix is nice to help
denonstrate alternatives, but it should take into account the degree of the problem |If
you |l ook at the inmpact of the alternatives, | believe you will see very little benefit.

Response: APG agrees that the RA showed only a very low potential for risk to human health. This
potential risk of exposure to the soil was to denolition workers, and the risk could be
controlled by limting access and by wearing protective clothing. Taking action would
have a beneficial ecological inpact, as the Ecol ogi cal RA highlighted environmenta
ram fications of the existing soil contanination at J-Field. |In addition, preventing
contaminants fromfuture nmigration is a concern of APG APG agrees with the need to
use taxpayers' noney and effectively and attenpts to propose sol utions which are
protective of human health and the environment and are the nost cost-effective solutions
anong equal net hods.



Conmment  12: Alternative 2 seens the obvious solution--both fromthe view of practically and cost
containnent. | appreciate your efforts in the restoration programand in keeping the
public inforned.

Response: APG acknowl edges and appreci ates the feedback.

APG received the follow ng verbal and witten comments fromthe Aberdeen Proving G ound Superfund
Ctizens Coalition (APGSCC) at the public nmeeting on August 12.

Comment  13: APGSCC woul d |ike further information about the arsenic and PCB cl ean-up | evel s and
about whether the soil containing high levels of lead will be renoved.

Response: The final clean-up | evels agreed upon by APG MDE, and the USEPA are as fol |l ows:

1,000 ng/ kg for lead - the generally accepted industrial screening |evel
328 ny/ kg for arsenic - This level is protective of human health risk greater than 1x10-4
25 nmg/ kg for PCBs - the restricted access cl ean-up standard designated in TSCA

Comrent 14: APGSCC stated they had submitted comrents on the two drafts of the Focused
Feasibility Study for J-Field. Volune | of the Remedial Investigation, the Ecological RA
and the draft proposed plan. APGSCC stated that concerns raised in their comrents
have not been addressed.

Response: APG believes it is inportant to involve the community throughout the clean-up process
not just at the decision stage. Therefore, APG nakes drafts of docunents available to
APGSCC, other nenbers of the Restoration Advisory Board, and to the public at its
information repositories. APG reviews and considers all conmments its receives. |If
appropriate. APG incorporates changes into the final version of the docunent. her
comrents may relate to future docunents and plans, and APG retains these comments
for use at that tine. APG has prepared specific responses to APGSCC s coments and
has sent themto APGSCC, copies will be placed in APGs information repositories. Wth
regard to the draft Proposed Plan. APG did receive and address APGSCC s conments.

Conmment  15: APGSCC stated that it had not been presented with information regarding |long-term
noni tori ng pl ans.

Response: The devel opnent of long-termnonitoring plans are part of the next phase of the clean-up
process as mandated by environnmental |aws. After the ROD is signed, APG will devel op
the remedi al design plans which include the long-termnmonitoring plan. APGw |l make
copi es of the draft design plans available for public review

Conment : APGSCC asked about the renediation of the burn pits while another section of J-Fieldis
still an active energency denolition area.
Response: APG conducts energency detonations at a portion of J-Field under a RCRA interimstatus

permit fromthe USEPA. The detonations are not conducted cl ose enough to the burn
pits to have an inpact on any renediation actions at the Former Toxic Burn Pits (FTBP) Area.

Comrent 17: APGSCC asked about whether any action is being taken at the marsh as part of this
proposed plan or if action will be taken in the future.

Response: As part of Alternative 2, APGwill take action to prevent further erosion of the nmarsh area
Ecol ogi sts who have studi ed the narsh advi sed APG that the substances found in the
sedi ment marsh pose no risk to human and only a very mnor ecological risk. Attenpts
at cleaning up and restoring marshes in different parts of the country have not been very
successful. Scientists believe that disturbing the marsh with any type of clean-up effort
now may do nore harmthan good. APG plans to continue to nmonitor the marsh and
eval uate the need for action in the future.
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LI ST OF ACRONYNMS

ADD))Appl i ed Daily Doses

APG))Aber deen Proving G ound

APGSCC))Aber deen Proving G ound Superfund Citizen's Coalition
ARAR))Appl i cabl e or Rel evant and Appropriate Requirenents
CERCLA))Conpr ehensi ve Environnmental Response, Conpensation, and Liability Act
COVAR))Code of Maryl and Regul ati ons

COPC))Chenmi cal of Potential Concern

CPF))Cancer Potency Factors

CSF))Cancer Sl ope Factors

DOT))Depart ment of Transportation

EEQ))Envi ronment al Effects Quoti ent

FFA))Federal Facility Agreenent

FFS))Focused Feasibility Study

FTBP))Forner Toxic Burn Pits

Hl ))Hazard | ndex

HQ))Hazard Quoti ent

MDE))Maryl and Department of Environment

NCP))National G| and Hazardous Substances Pollution Contingency Pl an
NEPA))Nat i onal Environmental Policy Act

NPL))National Priorities List

&&M))Cccupati onal Safety and Heal th Admini stration
QU))per abl e Unit

PCB))Pol ychl ori nat ed bi phenyl

PSB))Protective Soil Bl anket

RAO))Renedi al Action Objectives

RA))Ri sk Assessnent

RBC))R sk Based Concentration

RCRA))Resour ce Conservation and Recovery Act

RFA))RCRA Facility Assessnent

Rf D))Ref er ence Doses

R/ RS))Renedi al Investigation/Feasibility Study
RVE))Reasonabl e Maxi mum Exposur e

ROD))Record of Deci sion

SARA))Super fund Anendrent s and Reaut hori zation Act

SQU))Soil Operable Unit

SVOC))Semi vol atil e O ganic Conpounds

SWW))Sol i d Wast e Managenent Units

TBC))t o be consi dered

TCLP))Toxicity Characteristic Leaching Procedure

TECOM))Test and Eval uati on Conmmand

TPH))Tot al Petrol eum hydrocar bon

TSCA))Toxi ¢ Substances Control Act

UCL))Upper Confidence Limt

USACHPPM))U. S. Arny Center for Health Promotion and Preventive Medicine
USAEC))U. S. Arny Environnmental Center

USEPA))U. S. Environnental Protection Agency

USGS))U. S. Geol ogi cal Survey

UXO))Unexpl oded O dnance

VOC))Vol atil e O gani c Conpound

VX))O et hyl - S(2-ii sopropyl am noet hyl ) net hyl phosphonot hi ol at e



